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ABSTRACT 


Sea surface temperatures (SST) for the period of July 1970 to June 1976 from 
Cape Cod, Massachusetts to Miami, Florida were measured during the U.S. Coast 
Guard Oceanographic Unit’s Airborne Radiation Thermometer (ART) monthly 
surveys. A total of 72 monthly SST contoured isotherm charts are presented 
which are constructed from data obtained on these surveys. 

The distribution of 9 species of marine animals as a function of latitude and 
SST are presented. 


Editor’s Note: Reference to a product or comment with respect to it in this publication does 
not indicate, or permit any person to hold out by republication in whole or in part or other- 
wise, that the product has been endorsed, authorized, or approved by the Coast Guard. 
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AIRBORNE RADIATION THERMOMETER MEASUREMENTS FROM 
CAPE COD, MASSACHUSETTS TO MIAMI, FLORIDA 


JULY 1970—June 1976 


J.W. Deaver 
J.C. Reed 


INTRODUCTION 


Since July 1969, the U.S. Coast Guard 
Oceanographic Unit has been conducting monthly 
Airborne Radiation Thermometer (ART) surveys 
of the United States Atlantic Ocean coastal waters 
between Miami, Florida and Cape Cod, 
Massachusetts. The primary purpose of these over 
flights was to measure sea surface temperature 
(SST) distributions and observe visual current 
boundaries connected with the Gulf Stream for use 
in Search and Rescue (SAR) planning. This infor- 
mation along with marine animal sightings and 
pollution incidents were published monthly under 
the title of ‘‘Surface Isotherm Charts”’ by the Coast 
Guard Oceanographic Unit. 

This report covers the period July 1970 to June 
1976. The data were collected using operating pro- 
cedures previously published (Deaver, 1975). Over 
564,400 km of transects covering approximately 
1.08 x 10’ km? of Atlantic Shelf and Slope Water 
and Gulf Stream were covered during the 7 years 
(Fig. 1). 

From October 1974 to May 1975, no data were 
collected south of Cape Hatteras, North Carolina 
due to aircraft non-availability. 

Surveys were normally scheduled for the middle 
of each month, however, surveys were sometimes 
delayed for periods of up to two weeks due to opera- 
tional difficulties. 


METHODS AND EQUIPMENT 


A Barnes Engineering Company, Precision 
Radiation Thermometer (PRT-5) was used to 


measure the SST during ART surveys. The PRT-5 
has been modified to view through the 9.5 to 11.5u 
wavelength window which was the most desirable 
filter available for SST measurements (Weiss, 
1971). The PRT-5 signal was recorded on a con- 
tinuous analog strip chart. The strip chart recorder 
was calibrated by measuring the known 
temperature of a hot and cold water bath prior to 
and at the completion of a flight. 

An extensive review of the methods and equip- 
ment used was presented previously in Deaver, 
(1975). 


SURFACE TRUTH ADJUSTMENT 


All ART surveys were flown at or below 150 
meters to avoid adverse atmospheric attenuation 
(Henderson, 1976). Data collected during periods of 
rain, snow, fog or heavy haze were discarded. 

Accuracy of the ART data using selective sampl- 
ing methods mentioned above is within +0.6°C. 


SEA SURFACE TEMPERATURE CHARTS 


Monthly sea surface temperature charts for 
Atlantic Ocean coastal water from Cape Cod to 
Miami are presented in 72 charts (Figs. 2—73). 

Contour charts were constructed utilizing 
temperature measurements along survey transects. 
Contour shapes between transect crossings were 
based on subjective interpretation and additional 
data from satellite and shipboard observations. 


MARINE ANIMAL OBSERVATIONS 


Sightings of nine types of marine animals ob- 
served on ART surveys have been recorded for the 
period July 1970 to June 1976 from Miami, Florida 
to Cape Cod, Massachusetts. These data are 
presented as a seven year weighted mean latitude 
and temperature value for each animal (Fig. 74). 
The formula utilized for this calculation was 
previously published (Deaver, 1975). These data 


are presented only as a by-product of ART surveys 
for the benefit of the oceanographic community. 
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Figure 1. Standard ART flight trackline, July 1970-June 1976 
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Figure 3. Monthly surface isotherm chart, 18-21 August 1970 
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Figure 4. Monthly surface isotherm chart, 15-17 September 1970 
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Figure 5. Monthly surface isotherm chart, 13-15, 20, 21, 27 October 1970 
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Figure 6. Monthly surface isotherm chart, 17-19, 23, November 1970 
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Figure 7. Monthly surface isotherm chart, 15-17, 18 December 1970 
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Monthly surface isotherm chart, 18-22 January 1971 
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Figure 9. Monthly surface isotherm chart, 16-19 February 1971 
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Monthly surface isotherm chart, 16-19 March 1971 
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Figure 11. 
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Monthly surface isotherm chart, 13-16, 19 April 1971 
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Monthly surface isotherm chart, 18-20, 22, May 1971 
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Figure 13. Monthly surface isotherm chart, 15-18, 22, 24 June 1971 
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Figure 14. Monthly surface isotherm chart, 20-24 July 1971 
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Monthly surface isotherm chart, 19, 23, 24, 26, 27, 30 August 1971 
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Figure 16. Monthly surface isotherm chart, 14-16, 21-23 September 1971 
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Figure 17. Monthly surface isotherm chart, 12, 14, 15, 26-28 October 1971 
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Monthly surface isotherm chart, 16-19 November 1971 
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Figure 19. 
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Monthly surface isotherm chart, 14-17 December 1971 
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Monthly surface isotherm chart, 18-20, 25-27 January 1972 
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Figure 21. Monthly surface isotherm chart, 15-17, 22 February 1972 
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Figure 22. Monthly surface isotherm chart, 21-24 March 1972 
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Figure 23. Monthly surface isotherm chart, 18-21 April 1972 
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Monthly surface isotherm chart, 16-18, 23, May 1972 
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Monthly surface isotherm chart, 13-16, 21 June 1972 
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Figure 26. Monthly surface isotherm chart, 21-23, 26-28 July 1972 
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Figure 27. Monthly surface isotherm chart, 15-19 August 1972 
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Monthly surface isotherm chart, 22, 23, 25, 27 September 1972 
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Figure 29. Monthly surface isotherm chart, 18, 20, 27, 29, 30 October 1972 
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Figure 30. Monthly surface isotherm chart, 16, 18, 19, 21, 22 November 1972 
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Figure 31. Monthly surface isotherm chart, 13, 14, 18-20, December 1972 
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Figure 32. Monthly surface isotherm chart, 16, 17, 19, 24 January 1973 
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Figure 33. Monthly surface isotherm chart, 20-23 February 1973 
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Figure 34. 
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Monthly surface isotherm chart, 20, 22-24, 27, 28 March 1973 
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Figure 35. Monthly surface isotherm chart, 9, 11-15 April 1973 
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Monthly surface isotherm chart, 16, 17, 19 May 1973 


70°W 


35° 


30° 


25°N 


4 \ e 
SURFACE ISOTHERMS —°C ae Ze Pek 


Baltimore =.) 


She ere) aX ea tlge 
Cc Hatt CEE) Ee 
aoe : Ate i era WL 


57 | 
- iZ ge 


35° 


Charleston *, 


30° 


25°N 


80°W 756 rt 


Figure 37. Monthly surface isotherm chart, 19-21, 23-25 June 1973 
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Figure 38. Monthly surface isotherm chart, 17-19, 21 July 1973 
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Figure 39. Monthly surface isotherm chart, 14, 16, 20-23 August 1973 
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Monthly surface isotherm chart, 18-22 September 1973 
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Monthly surface isotherm chart, 15-19 October 1973 
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Figure 42. Monthly surface isotherm chart, 12-16 November 1973 
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Figure 43. Monthly surface isotherm chart, 10-13 December 1973 
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Figure 44. Monthly surface isotherm chart, 14, 16-18, 21 January 1974 
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Figure 45. Monthly surface isotherm chart, 12-14 February 1974 
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Figure 46. Monthly surface isotherm chart, 19, 20, 22 March 1974 
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Figure 47. Monthly surface isotherm chart, 22-24, 26 April 1974 
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Monthly surface isotherm chart, 20-22 May 1974 
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Figure 49. Monthly surface isotherm chart, 19-21 June 1974 
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Monthly surface isotherm chart, 15-17 July 1974 
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Figure 51. Monthly surface isotherm chart, 19-22 August 1974 
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Figure 52. Monthly surface isotherm chart, 16-20, 23 September 1974 
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Monthly surface isotherm chart, 15, 17, 18 October 1974 
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Figure 54. Monthly surface isotherm chart, 19, 22, 23 November 1974 
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Figure 55. Monthly surface isotherm chart, 10-12 December 1974 
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Figure 56. Monthly surface isotherm chart, 1 February 1975 
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Figure 57. Monthly surface isotherm chart, 27, 28 February 1975 
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Monthly surface isotherm chart, 18, 20 March 1975 
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Figure 59. Monthly surface isotherm chart, 29, 30 April—2 May 1975 
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Figure 60. Monthly surface isotherm chart, 20-22 May 1975 
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Figure 61. Monthly surface isotherm chart, 10-12, 18-20 June 1975 
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Figure 62. 


Monthly surface isotherm chart, 22, 24, 25, 29-31 July 1975 
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Figure 64. Monthly surface isotherm chart, 9-11, 16-18 September 1975 
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Figure 65 Monthly surface isotherm chart, 21-25 October 1975 
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Figure 66. Monthly surface isotherm chart, 18-20 November 1975 
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Figure 67. Monthly surface isotherm chart, 16, 17, 19, 22 December 1975 
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Monthly surface isotherm chart, 20, 21, 23, 24 January 1976 
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Figure 69. Monthly surface isotherm chart, 10-12, 20, 21, 23, 24 February 1976 
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Monthly surface isotherm chart, 11, 12, 14, 23-25 March 1976 
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Monthly surface isotherm chart, 20-22 April 1976 
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Monthly surface isotherm chart, 18-21 May 1976 
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Figure 73. Monthly surface isotherm chart, 8-10 June 1976 
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Codes Utilized 


A complete description of the codes utilized in the tabulation of oceanographic station data can be 
found in National Oceanographic Data Center publication M-2, Processing Physical and Chemical 
Data from Oceanographic Stations. (Rev. August 1964, supplement issued May 1966.) 

To facilitate use of the oceanographic station data listing, entry headings which are not self- 
explanatory are described below. 


REFID Ao.Go Co Ol Censor OCDE Orn NODC reference indentity number. 
«I NSOO Scepocacecoreaoean Consecutive station number. 
SOMITE) E(B )yereyeiess aisle Sct se zc) eye's Uncorrected sounding depth in meters. 
FP uD s eat gooneacoumaeomen NODC assigned platform identity code. 
BERUPARUSE: oo cisrcsctiedscswe ss Entry 1 identifies DNP data. 
BER EAA o).c ic) e)e ane: sieeve Gees e330, « NODC ocean area code. 
MPOUD TIA (B) .---- 25... 220 Cloud type according to WMO code 0500 and cloud amount according to WMO code 2700. 
Wave observations 
TUR SSC ROG AS Oo OE OO omen Direction from which dominant waves are coming in tens of degrees according to WMO code 0885. 
PIC 268 gh0cneSbooosoogees Height of dominant waves according to WMO code 1555. 
TEN gS Se pS Oe eens Period of dominant waves according tg WMO code 3155. 
1 (2) SoS Spe OES oe eee Sea state according to WMO code 3700. 
sinter Speerinioge Water color according to forel-Ule code. Transparency in meters as determined by Secchi disc. 
OTS DY) ee eee Direction from which wind is blowing in tens of degrees according to WMO code 0877. 
SENOS D)(B)\.cc-1ssvcistere + 2: evs Wind speed in knots. 
ROU RORG (B)\) eps. ccersiccsiesvs.03 Wind force in beaufort code. 
BRPAUIELECHR: (IB) oy2\a) sveverereve cies eve Weather code—TIf preceded by letter X is according to WMO code 4501. A numeric two digit entry indicates weather 
according to WMO code 4677. 
RE oo derelieka. oiSia.6, Sys. <.6,61 2 ene Instrument used for observation—“Nansen Cast” indicates station consists of Nansen cast data—‘STD Recorder” 


indicates station consists of STD data or a mixture of STD and Nansen cast data. 


BEPAOEO DIR: (B)\. oc cece eee “Trace” indicator U (UP), D (DOWN), and A (AVERAGED)—used with STD casts, and specify that data were 
taken while hoisting or lowering respectively or that the two traces were averaged. 

SEPVAION (B)) coe c:si0:s2sic ae 26s Time elapsed during raising or lowering of the STD recorder to tenths of hours. 

BRET) ere ccrexeye sc cree ereiedereie eve Originator’s reference number in two parts—cruise number or 3 characters (if year of cruise forms part of cruise 
number years digits may sometimes only be found in “Year” field), and station number. 

TMS) Sa. Gopapoen sonore Ten-degree square—modified Canadian square number. 

| DIVAN SS pegs cen Gocesounos Five-degree squares—modified Canadian system. 

BPIIUAUR Extate = elo ots! <ie'<:<} 2/< 101-1 <1 Two-degree squares—modified Canadian system. 

BEER UIARR Eyeiojeicys)olerelnissev~ le \ele1< One-degree squares—modified Canadian system. 

SIMO UBS Sepa pepoeees Number of cast on multicast stations (blank when messenger time is given). 

BEWERA (ID) WeteVela,c\eceieeyeiey=\e] 2,0 i0.e!00s Time of release of messenger in hour and tenths for applicable observed levels. If multicast series extends past 


midnight, 24 hours are added to cast time of next day. Beginning time for STD is given at first obs depth. 

JM Fs pdegounascucnoadesa Type of record at depth indicated. “OBS’”—observed values. For STD recorder = level of data read-out. 
“STD”—NODC standard interpolated values. “ORG”—Standard or other depths carrying non-NODC inter- 
polated values. “LIT’—Interpolated standard depth values used as obs for computational purposes. Note— 
When an observed level coincides with a STD depth level, both “STD” and “OBS” lines will appear. 

BREAN tele yarcic\c.aresiava,eoe 4 cleve,e Depth of sample (or standard level) in whole meters. Prefix “T” indicates thermometrically determined depth (depth 
of unprotected thermometers). Subscript “Q” indicates that the value is marked doubtful by the originator. A 
value designated as implausible by NODC is marked with a “P”. Postscript “Z” indicates uncorrected and 


inaccurate ‘Wire-out’ depths (high wire angle present). 


MOA EACES) teats 2-00 ac ave as ccose sine Temperature in degrees celsius. For ‘Q’ and ‘P’ notation see depth field. 

(LD) SoS PURE OOo eee Salinity in parts per thousand. For ‘Q’ and ‘P’ notation see depth field. 

NUNS) Ee Seawater density anomaly to 2 decimal places. When depth, temp, or salinity is doubtful, a ‘Q’ is suffixed. An asterisk 
indicates a decrease of 0.02 or more from the previous level. 

REPENS DEL ats 5: chatc, cyateorc o eidtavere Dynamic depth anomaly in dynamic meters to millimeters. 

[1D R003) See Sound velocity in meters per second to decimeters according to Wilson's formula. (A standard depth-pressure term is 


used for stations not beginning at the surface). 
AMIEE( BS) folose coxcicyere cicye cieve) overs Oxygen in ML/L to hundredths. 
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